Central and/or peripheral immunoreactivity of orexin-A in pregnant rats and women.
Orexins (A and B) have been implicated in feeding behavior, energy balance and state of vigilance. During pregnancy, their involvement in feeding regulation and reproduction are poorly understood. In this study, we investigated orexin-A immunoreactivity in the hypothalamus and serum in pregnant rats and women by immunofluorescence staining, image analysis and radioimmunoassay, examined the correlation of serum orexin-A and leptin with gestational age in pregnant women by regression analysis, and explored the effect of leptin injected intracerebroventricularly (i.c.v.) on orexin-A immunoreactivity in the hypothalamus of normal rats by immunohistochemistry. The results showed that pregnant rats had significantly greater daily food intake on days 15 and 20 of pregnancy than virgin ones (+27.3%, P< 0.01 and +38.6%, P< 0.001 respectively), with significantly fewer number and lower mean staining intensity of orexin-A-immunoreactive (ir) neurons on days 16 (both P< 0.05) and 21 (both P< 0.01) of pregnancy. Moreover, serum levels of orexin-A exhibited 2.0-fold and 2.2-fold increases (both P< 0.001) in rats on days 16 and 21 of pregnancy compared with those in virgin rats, and 1.9-fold and 2.0-fold increases (both P< 0.001) in mid (13-26 weeks) and late pregnant women (27-40 weeks) compared with those in non-pregnant women. Simultaneously, serum levels of leptin showed a 2.3-fold and 2.2-fold increase (both P< 0.001) in rats on days 16 and 21 of pregnancy, and a 3.3-fold and 4.3-fold increase (both P< 0.001) in mid and late pregnant women. Serum levels of both orexin-A and leptin correlated positively with gestational age in pregnant women. Leptin injected i.c.v. significantly decreased the number (P< 0.01) and mean staining intensity (P< 0.01) of orexin-A-ir neurons in the hypothalamus, food intake (P< 0.01) and body weight gain (P< 0.001) compared with vehicle injection in normal rats. These results suggested that central and serum orexin-A might be involved in the regulation of feeding and energy metabolism during pregnancy. The change in central orexin-A immunoreactivity might be related to the increased serum leptin concentrations.